The mechanical anchorage value of the transverse wires in Welded Wire Reinforcement Fabric by Weinel, Ernst August
Scholars' Mine 
Masters Theses Student Theses and Dissertations 
1948 
The mechanical anchorage value of the transverse wires in 
Welded Wire Reinforcement Fabric 
Ernst August Weinel 
Follow this and additional works at: https://scholarsmine.mst.edu/masters_theses 
 Part of the Civil Engineering Commons 
Department: 
Recommended Citation 
Weinel, Ernst August, "The mechanical anchorage value of the transverse wires in Welded Wire 
Reinforcement Fabric" (1948). Masters Theses. 4788. 
https://scholarsmine.mst.edu/masters_theses/4788 
This thesis is brought to you by Scholars' Mine, a service of the Missouri S&T Library and Learning Resources. This 
work is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution requires the 







.1 .' .~ 8 .".' ••• ......... • '•.••., ...... ~..•' •••
.... .,. .. ....
'. .., ... .. .. ~."
........ >... • ..
. . ..



















.- • •'.•••..' ',". •• • .. •
1« • • • .. .. ., .... ... . ...'. . •
F
. ..'
." '. •.. • ••
>\
• • •
• .. .- • • .. III .- •
.'
• .. ... ... It • .. ••
:ff .. ,. • .. .- .. .. .. • • ..
.,















o r~' t tur















t . 0"'.''''''' 4!ll)A
lth l'
h,om~).•,.,D.OU'
2b' P 0 .d in an 'tfort t ·.'r· t·
qu ,11t. or tli on r t f t,







I. I.- .1 J 'I I )' I , i ."
"
! f




r a -e pr1·.
00 -ted . 1th . - .. ttl, .v· - t 10, e t





.nt'orc' 'ent Fabric. ts reto
find a substanoe to .81., th'. 'on-
or$t ,d st· el~J S Yral r.lalB
para.~ in.. p r rt- n, 1t,

























relntoro1ng'bars" Dei h••• therefor 1484 ln Ita ,ina the
t.ats by fur-n1ebina ,h. .t,r!al requir ',.
Slipping" bas b.. eb".n 4 to' 'a pr •• 1n. • a41...
~loaln'loa'lq that' this '$"lon ot ' he bon4' ftlu.~ar1.8
O'Y r the 1 , ',' \h of th bar or "ir'. :P,~.t pull-out ' ••\s
w1 h un're tot. wire requ1r" an 'lnitial 10a4 ~o oyero_
th a4b.elye resi.lanee u4 'h slip, ,1 I r"elJ18kn ; anA
'e41a'.1.7 atte 'the inltial 811p "oak p1a e. til 10,
JW ua' 0 08.\18 441't10_1 v'n' appJ-O oh 1..
"1 10' ,ttlel' n'lT to

















_ ...,--, in " '
. ount of
--_ - ......' ,t10












1. I. "! , . ., I.. " L •. Pl i. . , 4 "I I
( .) , .1
In,. ,. ·1 1ns ~...,'...
0,',-'"
p r ,r, " to
n ttor,










"0 1" t' t r' ults to.1 tion ot b, "
at ,1'1 ,1 t at d. c ' \ ·t,
·r, '0 t 4. it, ·,·t
1ttl DiXon' .rephl • t b·




8or tn.!r. and the oTerhe t '4 . -lr·. tails in tensl,on~
. '. lnsut· io1ent ',' 'at r· ~lt p 'or ' 1 • an
con quent;17. ta11ur. or th tabrl0 D 1d r r $U
hen the tabrle 1s stress·d. ~'he "ttiolen y ot th 1~
o'·t 6 t ,st d tor 11 1',' a c lind ,r. an',
I 180 tor mult1p1e of tbre' e1 1.1 1. th· t 0 8 ot, on
be : ..
r's nt d - 1 .'
u in
, o1t'1 "10" P co 14: rebl)'" hi. ,r
8 ,.$ h t J1 r lntoJ'oln' :&r
'. N' ur ~ b· 0
tor· boo









Xl th .', 'M.,,_'~i1,.~.f1'"
",' 'T' ,'"
. . ~. ~: ..~ ,: .
, '- 1-
an" rial,lv,'.














rn, . h t:· '1 r a d f. r










o t~r 0 t
t· ' d ' .
1n
d1l18~ ,1r• .,•., The t. r· 1 ,.~U nal








o· t, e ,1 c '.
,.0 pi t
bott,.',. ln,' 1\ s fro.,' ',h·







1 11 '0·..· at. n
20·0
1 i .·.1n '.,
19
,--_1111,.,,-....... 011










1> ..dr .\. fr.om th . lin .". r. ~












Tche autho,r 1:8 formin '~" a oylinder p'ull..out




T :,o..~ect:lotl 'CO,:tl0,rete beEUI1 I..lSe' , in tt.6 Bee". f:rle~':')o,rnge
fest,. The bear.1- 1s 'suspended in ttle: 200 ,0'00 pou1\d
cape-cit' Tlnlus-olsen 'reCIting' 'aehin b1 t'i' yok:$S
deso,r1bed un<ler at.rIals and A_·~p6ratus. fJ·.
Dial•. ~ ,'.' }lJ.nted on'thEi t,;wo e~l'0$(;d out~1'1reE! ~f the
ald--seotion, meaStlr8 tnt"- additlomll diet ,"" ~ 01'
sel)(tl'stlonof the t,'Q blookseot1i:""\:::-Ba.s t 1f.' lo,ad






T, t i U r .seotion be, ,'\, 1,0 p~ lld
apart 1,' tile 200,000 p'ound cap ,e,ltT 'linD,"
Olsen Test1ne;~aohlne. T, e scons eat!, on of
'the experimental b '~l ,as brok' n 1 £) ...ear ,nd





TYPE TEST' G_ ~ACHtNE: EMERy-SO THWARK HYDRAU Ie TESTING MACHI E
~ 1
: i I
II : I I ~~r+--h-- i! 1 r / i I
i/ I 1/ i
I : I
1-+-+--+--J...--4--+-+-l-+-+--+--4-+-+i/+/~i~/-7+"'7--+--1_ ~-+ i__ >--4-4-1 _+---<'-~/-+~.-+--+,- ~~~.'-~. r-I ......---1~--"i----t
X - J i !
J-.-.+-4--+-t--I--+-+-I-+-+-+-I-I-J-f-J~)"""'-+-+-t-+--t-+-l---t--t-+-~r+--+-t-t--t--t-1"---t---+-.L~ --1.- ---~~..~ ~
I I" -i--.:t----4-+--+-+--+--+-+-:.L. I : '
l--+---+--+-4---J.-+-+-I-+-+-+:-1+I+-+-+--+--+-+-f-+-i.--t--.-r--t----+--+--V~~- -- ~--, +.~- r+-~--+-~_._-- ",-~~-+-~~~~~~~~J~~I~~~~~~~~~~~ I :1, ,~_~~~
lLAtI. J I I • .!
I'
I .
r-t-+ ..-..-- . i+-i- r-~+-t---; ,
I I Ii,




























--~~'T j.:~ I I









TEST NO.__'__ GAUGE 2__ AREA 0.0539/

TYPE ES Tt G
C AR I II










800 . J,'-J. I I ~ f i· ; .
1--t-+-'-+-+--4f-+.'~fr_'_'1+-r-+-+_+_ j-L__L._ --' - f--._+...-- __ ._ i t--;-. -~--.- +-· .....---4--·-......--".···04VI I I: !y-~=- ~___ 1
l I I I i II .-t-++--.t- ........ -+--+-.+.---......~-.-....-t-_+ "r--+--_.....:---r-:--+--.-t-.-r-.+-:................+ ...1.._+-1 ....-... -r-
i L-+ ~+ ! . +15 _ + '/ I +__.._.. ._. r-~ __< +-+-~_-+--+_+- .._.lr-.._._'"_~ __ ' '''' --'i
,
'.- ~._n' l ,: .
o
ELO GATION IN INcHES
TEST NO.__2__ GAUGE
YIELD POIN T (0.2 %OFF-SE T) _...._.!-~ ~_C!-l!-.-- i-3 '. PER .. -:l. IPOL
0/0 ELONGATION.__'_.5_0 _ REDUCED AREA 0.01/69
POINT OF FAILURE AT WEi..D





STEE L WIRE T:ENSION TEST
TYPE TE ST~NG MACH1NE: E"'iERY- SOUTHWARK HYORAUL C T ESTINC MACHINE
I t t I
J-1--+-~+--t-+-~+---ir-+-+--+:_.;.-...;.:_-+--+--+-+............+_+--+--+-/~. ! +-+-1--+-+-+-+-+-+-+---+--+1'-+-+-+--+"~ ~... -+--t--II--+-+-~









i I ! /r-' , I j I: /. +, iJ: -+iT-+--o--;--+-+-t--+--+---1"""'"'+--t
(..'') t--+--,....-+--·+-+-+-+--+---l-+-+--r--....-+-+-.-..-~I)I4-+-+-+-.....+--~-+-t;--\~-+-+->--I+, -+-....-..--+--+--;..--+-;.....-+-t--+!-+--+----'~-+-t
o If,I /
Z I I ~ I




; I i I r ; j , i V
2,00 0 . -+-+-+-+;/~-..........-T-.-..-.+-+-...--i-+.-+-+--.,...--+.--.+- +--+-~-+-+-......-.+-+--,;---f-+-+-+-t._+_~f-+-t-+-1-+-+-+-I
+-+-1""" ; ++-+-\:-+-+--,tI~--+-...J..&.4-+---t-+--+-+-+-~-+-+--+--+-t-+-+-+-l~-+-+-I--i
_ j I 1 I I -+--4- t -+-+-~~-+--1-t-.-+-,4-+-+-+-+-+-l-+~+-1...-.r-+-+-+-+-+-+-+-+-t-+-+-+--t--t













V I I I I I
0.02 0.03 0.04- 0.05
ELONGATION IN I~GHES
TEST NO.__3_·__ GAUGE __2__ AR EA 0.0539/
ULTIMATE STR ENGTH
YIELD POINT (O.2%OFF-SET),,- 77;700 LBS. PER SQ. IN.
T9~.OO LBS. PER SQ. IN.,
o 4EL ONGATI ON__2_._2_5_ REDUCED AREA ~02688





STEEL WIRE TENSION TEST
TYPE TESTING MACHINE: EMERY- SOUTH~ARK HYDRAU Ie TEST ING MACHINE
t-+--+-->--t--t---"~-t- !:/~ -+t-r-----+--...--.....--t--+-+-~--l-.-Hi,1+__.+_+._.-4.-_+_+_. _+_-+-+-+-_+-1+.-+-+-+-+-,"-1'-'0-t---+---+-+-r'--+---+--;---I-~I~-+-"- I - Y i ~ ~~-+-~~---+-"···+r-41-··-+--·+ >-- .. _,. -. -1--- -_.-+---+-._-+..._....-,-., -+... +.-. ~ .._. ---Jl· of· ._+ .•..-t-.~ .. - .... +-...+--+ ..-+_.+-.-t----t-->-- ..._- .-_.. --4··---1-··-+---4---1
I --- i - .- >-_)1-+. : l
._+...-+-~._+---+--- ' .""'I.-+--+-......_.f-+---+-_+-_I-__.....__+-_ i--- _·--~J-~/-A-···~•.---+,._+_..--+-..+-- 1--. ~''''--!''.








































:=::--:·.-=:~+~:J-:ill~.:~._:--=--+~-~~._--~:---.+-..-.r+--_ ..........._.+-+t :. ~=Lf-;.-e- -~ ~1- -t·----t-·-·- ..·+..+ 1r- ..+...~.~·:-:-=:~.~1-~~:~~:~_:·~;_+->-_·-tf...._·_-."""'....._-·.
11 r--t-.- .-. /.. I -+- .._+_.+..-+-!--+-+--+_.+-.-+-+-+--........\ -+-+-+-+-+--+'---+----1
5 0 0 I I ..- ·i--I--t-····-+---t-·_·'T~-··-+-.....,·..-+-·..-+-·4--+--- ..---'+_.+-'-+--+-.+-+--+-4'~---I
t-+---+--i----+l-j.+-+I--+----O--T-.-+--+--+--+---l~__+_- ~-t- _l ... ,~-- -- --·-r-·-,..··--+--·~- ..·t-·+-+··-+--l-· ....._....- ... ·--·1 - ....--,j. -.+ +.-j
'j I! '1".1 +-_ 4-- -+--1
ELONGATION IN INCHES
TEST NO.__4__ GAUGE 6__ AREA O.026QS
YIELD POINT (O,.ZO/oOFF-SE1") .--;7.....".7;·....4....00.....· _LBS. PER SQ. IN.
ULTIMATE SiRE NGiH 8~500 LBS. PER SQ. IN.
% ELONGATION_I.9/~ REDUCED AR E A 0.0/24 T





.5 EE~. VI/IRE TENSfON TEST
TYPE E '.L~· ..~ ~.A.CHI·E: EMERY-SOUTHWl,RI-< HYDR.'Lle TE.··T .. G MACHlt··~·
, : 1 +- I. 1+ ~ i .! ~ I _~l! !:! ~
--··t··-t-·-4+!-++- ",-,,=;+.,.-t- r+·.........- ttl if ; n I' '''f~ I 1. '" ~~----~-_ ......t-.~.-t=t=--t- -'j ! ! :-.
r-+....,...- 1--+ --~ , +. _. ,- - -t- .._'_.. -.........-f=t-..-
! i t± :: ' , ,t i . + t : 1 "
...... -+_.+-- . --+-+·-t -r-' ..-t--. - -- ~- ~-+- ----..!.- - ,.--+---~.._+...~_. ... ....+-J..__L ...f- ~..~ ~~-l ~- ....-,..- -- ...-+'"- ~-_.- "'~-.J..-+- \ .. I.. . .. ~· ..t;-·l-+ ..













t ,/~ i .: I. I 1
I J -1-,. ! I! -+_ ...j. .... ~_ .+J +--4-- f I~T'-+--1i---+--+--iI-+--+-+--+--+-t-+i_~If-+-t\.:-1
'./ I I I I! +.-¥-I-+".-+---4.--t-'·-+I,-+-.+l_-+--t-l .-+!-+-I+-J-+--+I-+-+-f--+--+--1-+-+-t!--+--+--!t-t--t-~--r-1
Jl I i J -+---+--+1-+-+-1-+--+1+--+,1_~II-+-+--1~-+-~+-.t-+-t-t-t--t' --+-+j:-+VI V, I I
a
2T ES'r NO. 5_,_ GAUGE
--_.
YIELD POINT (0.2 °,40FF-S(1) __J6,5Q..Q..__ LBS. PER sa.. IN.
0/0 E LO NGAT ION .._~,!:. ..~._
ULTIMATE SrRENGrH~~LBS. PER SQ. IN.
REDUCED AR E A 0.02865
POINT OF FAILURE 8E TWEEN 1t£LOS
,', 'Yo
CHART 1Z.[
TYPE TESTING MACHI E~ EMER.'-SvU1HWp.RK HYO:RALLIC TESTlNG MACHINE
, I I /
r-+-~--+-+-+-+-~-I--t--+---4--+-- ~ ! - V! +--+--+-+-+--+--+ +-+.-+-+-+-+-1~+-I--+-""""""'~I--+-4--+~I--+--+-l~....f-.-+.-+-~--I--+--""" -+--+---+-+.-+ +-f-4-4- ;-+-+---+-+-+--+--1-+-+--TI--I-"...+1-+'-+--,,--+--+l-+-+--+~~-+---I~"-+--+-f-+--I-+-+-+-+--+-~-t-+- +t+-+- I_t,-;I--T-:-+-.......: -t--t-+-'+-+-+-'-1~-+-+ ~f- _. ~-~. ~+'~---+-I---+--~--+--I




















8 0 0 I-+-+-+--HIII'~I--+-i-+i-+-+--+--+-+-+~I--+--+-I--.t-....p.....+--+-+-+--+-I-+-+-+--+-~""""''''''''''''-+-+-+-+-+--+-''''''''''~-+---+-f
..........................--1l/~4-+--+.t4-4-·-+-4-+ +~f--+-.-+--f--+-+--+-+-..-.+--+-+-+-+-+-+--1f-+-'-+-+-+--+-t-.+ ....-i--I---+--i-4--1-4-.~
I • -t-'-+I/+-lJ1-+--+-l-+--t-+--+-+-+-+-<I--+--+--4--+-+-+--+--i~'-"--+--+--+---4~+-+-+-+"~
..............-+-~~l~.,_ ......-+-.-+-+., I.-~ •• ~- ---,,-••, ----- --r-1J'"""-t---+-+-+-+-+'+-i-+-+--+--+--~t· ~t+-+-+-~-+--~1---+-I--+-+--+-t
Ii I II I I
I . I -i-+-+-+--+-+--+-+-+-+[-+1-+-1+-+-f~1j~---+-""""'-+-4---+-+-~-+--+-+-+--~V-+--+-+-~-+--+-+--t--+--4"'--+--+-+-'-+-+-r-t-" -+-+-T--+-+---4--t---+-4--4-- ,; ~+-




TEST NO.__6__ GAUGE __""__ AR EA 0.03976
YIELD POINT (0.2 % OF'F-SET) 80,000 LB~. PER sa. It-J.
ULTtMATE ~TRENGTH 8.3,600 Les. PeR ~Q. IN.,
% ELONGATI0N _ ....../ ......6......J _ REDUCED AR EA O.025..!S








5 TEE L- Iv IRE TEN 5 ION TEST
TYPE TESTING MACHINE: EMERY-SOUTHWARK HYDRAULIC JES1'ING MACHINE
i
H,_.-:,:'1-,:.- Il ,--'.tl' _ r. f-+ . .--+~+~ I ; / t t ;
-n- -i- +- }-=-+:.' r'T t. '. "1 l ..-1.... i-1-.L~--+i!'-~ ~~I~t=+,1~~~I --I--'+----+--~""-~--l---+--+ +_'T" C ... i / __ ..+-+~.: ..+t· +... _-








I, I'·'" --- - 1-.. - ~ .. -..-I-- --.- .-.. t- ....
if ! /1 -.
v
o 0.01 0.02 0.03 0.04 0.05
ELONGATION IN INCHES
TEST NO.__7__ AR EA 0.0539/
YIEL 0 POiNT (0.2 0" OF F-SE r) L3S. PER SO. IN.
ULTIMATE STRENGTH 9~OOO LBS. PER SQ. It".
0/0 ELONGATIOf\i __2_.7_5__ R·EDUC ED AREA 0.02711











STEEL' WIRE TENSI.ON TEST
TYPE TESTING MACHINE: EMERY-SOUTHWARK HYDRAUL,lC TESTING MACHINE
l~
t-+--+-+--+--ll-+--+-+-+--tf-+-+-+--+-- ~- - - r- .._~. .-. /.. -- r-- .., --~ - .I












o /15 3,000 t-1--+-1-+-t-+--+-+~I-+-+-+~.~I-+-+-+-+-+-+........-+-+-+-+-+-+-,41-+-+-+-......-+-~+-+-~~J-+- .....-+-I
o U
Q. .-..+--+-+~--+--+--+-.......-+-t-":""it-+#;t--+-.+--+..+.-+... ~....... _. - .. If- -- ...-+-+--+ .•-+--+--+-+-+-+-+--+--i~+-+--+--+-t











0.01 0.02 0.03 0.04 o.os
ELONGATION IN INCHES
TEST NO._...........8 _ GAUG E 2 - AR EA 0.0539/
YIELD POIN" (0.2°4 OFF-SET) 69,100 L as. PE~ 5 Q, IN.
ULTIMATE STRE·NGTH 94,600, LBS. PER SQ. IN.
OJ;. ELONGATION 2.86







louz sVle. of' 'he oalA-_wn'C'" ~••\e41Jl _••lon
'broke .' 'he rut.tan•• ·..14 ~oialDc ~11.1.Dc1t\l4illal04
'Joan.Yet's. wires.· ... tn.lud.ll. 'hie poup ue caucea #8.
If. "an" one serie. ot tu fly. #I 8aq.wire ' ..'e4.
ae p'olnt"ot failure tor eaoh 8ul••, ot wire. '.'eA, 18
118te40& the .\re••••'ra1aohar'••
Ooa,lAg the "lA,.·4ft_ aial Wire. ot '11. pull-.'
8p"1..., with wa'er-,., pM.e sprln1clel wl'h D1.Il8 t
anphl'e re4uoea the \)on4 \0 • _.111111e aIlO\lllt. fa. wine
bepn '0 811» wheIL 'he 10a4 wa. f'al' ap»11_... Wl...tor.,
no "ft"~_a hall ,_ .4_ tu Ule aa.lye .:11 al1JPlaI
_114 reeleMn__ .f 'he ._'_41 1r1re.,
A ..u.r. boa4 .'r•• tor 111._ eo14-6ft_ "'e, wi...
_'rea," ftl'ta_e••"\lftel.' ",he tal'ial ~1, 1a ,he Mat
pull.., '-'8$.. a- JAa4 st~u,U" to e.,.eoAe the aa_1Ye
hna .pMaeh- t.he lal'tal _Up 10.4••t. neyer uo."" 1'_
A'hC' •• 1111\1.1 moy._a'. ~h••l1J 8e••'- 1Il ~.u
.th 'he, aO.1•• 'oa4 ao'"_ lI'l,plaa- nl_ll11 ...
win ••\1,~, 1_ was ooaplfte-17 wi•.en.. ra. \he 011W_.
fa. UD1' -.4 .,~. 41& Ad 1.r_- with ,h* l-a-th .f
wire __elbe, ua4alaoQ8b ,.__M11ae& ~"Uel __~U.
ta- 1a1'Wallp 1M~"." ••1' •••'ftU 4e_~_e'
.,. __ l,,-h d.'_--·.
1M walt tall. la , fe~ ••••t 1" qllalu ,ea-
.•110. ..~ ,.. ..~. 1*-.,1... , t811.."
......... ,... " p , of \1ae 10 0 ...





1n \h, 41 t'
or p, 1
t" ',0







sutherland end Reea•• Re1D.tore" CODor.'.
»_81p. BIld M. li.r., lou Wiler" 8olls, IAo.,
1943. p.104.
Pro'oeaure liandbook ot t~rc W.141»&' Des!p 04
Praotloe. t".ll e4•. ale..elant, 01110. The Lb.
ooln n.otr10 00 •• 1~36.
J'ohnaon'a Kate,rlala otOonstruo$,loa. a••l'~ea
anA r.~1. 84 tty J4.-,O..Wlthey au ,... Aaton.
8th e4. N•.Y., '0. W1,1.7-' aoa. Ill••• 191t.
I,. Bull.'lna.
BuUo,ln 1'.. S'Notual Ma'.lala Bee.eAr'en.
LabQratG~7. llal..
VITA
Iftst A. Weinel _$bo~no:n necember 30. 1t28 .,
last st. Lou1s, Illln018, 'he .Bon of Mr. and Mr•• 1._.
\full•
.. _r17 education wa. r.81y.,4 1n eftd·. and h1ch
••.bool at last st, Louie. 11111101_. lIe ent.ere4 the
Mlasourl 8011001 ot •••• in S$pt.be» 1M1. an·4 padua'.
in Aupa\. 1144. w1th a I,a. Deane· 1n 01y11 :lqUNr1lll.
Xn s.p'esaber. lM,6. he return" t. th. Jl1880un
Soboo1 ot Mlnoa a8 en 1.usU'\1o\Or and_nroll.,d asa pu__
tiDe 8ra4uat.$t~dent.
